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1Riccati equation
$K$ 0 $K$ $C_{K}=\{c\in K ; d=0\}$
$\mathrm{C}$
$y$ $K$ Riccati
$y’=y^{2}+a$ , $a\in K$















$dy$ $y_{1}$ $y,$ $y_{1}$ $y_{1}’=2yy_{1}$
$dy_{1}’=2y_{1}dy+2ydy_{1}$
$dy,$ $dy_{1}$ $y_{1},$ $y_{2}$
Riccati 2
V iation







$y_{1}’$. $=2f_{1}.(y_{1}, \ldots,y:-1)+2yy_{i}$ $(i\geq 2)$
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$f_{1}$. 2 $u:=y_{1}./2y_{1}$
$u_{}’=y_{1}f_{\dot{|}}(1,u2, \ldots,u:-1)=f_{1}.(1, u2, \ldots,u:-1)u’$
$u:\in \mathrm{C}[u]]$ $\text{ }$
$R_{2}=K\langle y,y_{1},y_{2}\rangle$ $K\text{ }$ Picard-Vessiot #
$z_{1},$ $z_{2}$
$y_{1}=z_{1}^{-2}$ , $u= \frac{z_{1}}{z_{2}}$ , $z_{1}’’$. $+az:=0$ , $z_{2}’z_{1}-z_{2}z_{1}’=1$
$y’=- \frac{z_{1}’}{z_{1}}$ , $y_{1}= \frac{1}{z_{1}^{2}}$ , $y_{2}= \frac{2z_{2}}{z_{1}^{3}}$






$N/K$ $C_{N}=\mathrm{C}$ $N$ $K$
$\sigma$








$K$ $V$ $RV=\mathrm{D}\mathrm{e}\mathrm{r}(R/K)$ $[$ ’, $V]\subset V$
Riccati $y’=y^{2}+a$
$X_{0}= \frac{\partial}{\partial y}$ , $X_{1}=y \frac{\partial}{\partial y}$ , $X_{2}=y^{2} \frac{\partial}{\partial y}$
$[’,X_{0}]=-2X_{1}$ , $[’,X_{1}]=aX0-X_{2}$ , $[’, X_{2}]=-2aX_{1}$
2Lie closure
Riccati iation Picard-Vessiot
$\Omega(R/K)$ $R$ $K$ differentials $R$-module
Lie $D$
$D(adb)=a’db+adb’$ $(a,b\in R)$
$\omega_{1},$ $\ldots,\omega_{n}$ $\Omega(R/K)$ $R$-basis
$D \omega:=\sum a_{j}\omega_{j}$ $(a_{1j}.\in R)$
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$\Phi’=(a_{j})\Phi$
Picard-Vessiot $R^{1}=R\langle\Phi\rangle$ $\dot{H}$ =(H l
differentiaJs basis
$R/K$ $R^{1}=R$ Lie closed
$\Omega(R/K)$ basis $\omega_{1},$ $\ldots,\omega_{n}$ $D\omega:=0$
$S/K$ Lie closed $R$
$R^{i}\subset S$
$R^{\infty}=. \bigcup_{1=1}^{\infty}R^{:}\subset S$
$R$ $S$ Lie closure
$N/K$ Lie closed
$N/K$ $K$ $N$
$R$ $K$ Lie closed $R/K$
$R$ $K$
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Der $(R/K)\emptyset R$-basis $X_{1},$ $\ldots$ , $X_{n}$ -C
$[’,X_{1}.]= \sum a_{1j}.X_{j}$ , $a_{1j}.\in K$
$\Phi$ $\Phi’=(a_{1j}.)\Phi$
$R(\Phi)/K$ Lie closed $R(\Phi)/R$ Picard-Vessiot $R$
$R(\Phi)$ Lie closure $R^{\infty}$ $K$
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